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ABSTRACT

Introduction: Language and communication is very important in social,
emotional, and cognitive development of children. Delay in language is
the first complaint for children diagnosed with autism spectrum disorder
(ASD) or developmental language delay (DLD). In this study it is aimed to
evaluate and compare language profiles and autistic symptoms between
children diagnosed with ASD, DLD, and healthy controls.

Method: Twenty-six children who are diagnosed with ASD, 43 children
who are diagnosed with DLD, and 47 healthy controls are included to
study; and all children are in the age of 48-72 months. Test of Early
Language Development was used to evaluate language profiles, and
autism spectrum symptoms were evaluated with social communication
questionnaire (SCQ).

Results: The sociodemographic features of groups were similar. The
statistical significant differences were found in all language subscales

and subscales of SCQ among three groups. Both children who were
diagnosed with ASD and DLD had more autism spectrum symptoms
when compared to controls.

Discussion: In present study, it is indicated that developmental language
trajectories are different in ASD and DLD group. Children, who are
diagnosed with ASD, have more receptive language difficulties while
children, who are diagnosed with DLD, have more language difficulties
in expressive language area. The finding, children who are diagnosed
with DLD have more autistic symptoms, shows that autistic symptoms
are related with language development, and it is very important to give
preference to language education in the treatment.
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INTRODUCTION

Babies acquire language via social interaction which is a tool only peculiar
to humans ensuring to communicate with other people and making it
easier to learn about world (1). Adults can direct babies’ attention to
objects and activities in the environment with shared events such as
imitation and joint attention (2-4). It is thought that both receptive and
expressive language develop through social communication in the first
and second year of life; gradually increasing serial games, using gestures
and mimics to share joint attention with others and express needs and
wishes (2,5,6).

Autism spectrum disorder (ASD) is a neurodevelopmental disorder
defined with limited interest and repetitive behaviour, insufficiency
in mutual social communication and interaction; generally emerging
prior to 3 years old and continuing whole life. It involves the difficulties
in social communication, mutual social communication, non-verbal
social behaviour and establishment of social relationships. Limited
and repetitive behaviour also involve stereotypic behaviour or speech,
exteme dependence on routins and obsessive interests. The differences
in behaviour can even be seen in early childhood (7). Communication
and language skills has a critical importance in terms of phenotype
and prognosis of ASD. In DSM-5, however, ASD category contains two

basic characteristics; a) constant insufficiency in social communication
and social interaction observed in different situations, b) limited and
repetitive behaviour and in addition to these features, it is emphasized
that symptoms appear in early childhood and they lead to flaws in daily
life (8).

Delay in language devolepment is one of the most frequent application
reasons and distinctive features of cases diagnosed with ASD (9,10).
Although early language development and language development
processes have been examined by numerous researcher in cases with
ASD (11-13), known facts are still very restricted regarding language
features of cases diagnosed with ASD in early period.

Yet, language development levels of cases diagnosed with ASD can be very
different from each other and while there is no language development
delay observed in some, functional language do not improve in 25% of
the cases (14). Understanding the failures in language development in
cases with ASD is of great significance since parents notice failures in
language development in children with ASD as a complaint primarily
and language functions in early period are closely related to long-term
consequences (15,16).
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Developmental language delay (DLD), however, is defined as
insufficiency in language development of children compared to
their peers; reported in 2-9% of children aged between 2-7 and is an
important developmental issue affecting the future life of children
(17,18). The delays in the development of communication skills are the
mostcommon referral reason of children with developmental difficulties
(19). Namely, children diagnosed with both DLD and ASD usually have
language delay as the first complaint and decrease in language skills is
apparent in both groups (20,21). While the problem is spontaneously
solved in up to 60% of cases with developmental language delay seen in
2-3 year-old period (20), it is known that speech developing at an early
age in children with ASD has a critical significance with respect to long-
term prognosis of ASD (15,16).

Whilerepetitivebehaviourand limitedinterestare takeninto consideration
in the diagnosis of ASD, the condition of these symptoms have not been
studied in children with DLD. In a study that cases with developmental
delay were compared in terms of repetitive behaviour; it was found out
that children with developmental delay in pre-school period had more
repetitive behaviour in compared to children with normal development;
repetitive behaviour of children increased as the cases with developmental
delay grew older (22). While it was revealed in previous studies that
children with developmental delay display more stereotypical behaviour
compared to those with normal development , stereotypic behaviour
in children going through developmental language delay has not been
analyzed before (23,24). According to studies carried out, stereotypic
behaviour can be seen in infants displaying normal development as a
part of normal motor development and these behaviour begin to reduce
after 2 years of age (25). Stereotypic behaviours are continued to be seen
in children undergoing delay in motor development, diagnosed with
Down syndrome and developmental delay at advancing ages (22,24,26).

Though the cases diagnosed with DLD and ASD were compared in terms
of language characteristics previously, they have never been compared
with respect to their ASD features. Examining the symptoms of ASD in
cases with DLD is of great importance in distinguishing similar features of
cases diagnosed with ASD and DLD with regard to ASD symptoms and
understanding neuronal terms related to these features and acquiring a
new perspective in the treatment.

In the present study, it was aimed to analyze ASD symptoms and
language development features in cases with DLD and ASD; compare
them to children with normal development and examine the relationship
between ASD symptoms and language development features.

METHOD

A total of 26 children diagnosed with ASD and 43 children with DLD in
whose homes Turkish is the only language and 47 healthy children with
no language problem in their first degree relatives formed the sample
of the research who applied to Nevsehir State Hospital between August
2015-May 2016 and aged between 48 and 72 months. ASD diagnosis was
made according to DSM-5 criteria; cases applied with language delay
and compatible with other development fields’ age were not involved
in the study by diagnosing them with DLD. While diagnosing DLD, it was
distinguished from other communication disorders with the evaluation
of speech and audiology expert. In the study, Denver Il Developmental
Screening Test and Turkish Early Language Developmental Test (TELDT)
were used; social communication questionnaire was utilized to examine
the symptoms of children with ASD. The ethics committee approval
of the study was obtained from Nevsehir Haci Bektas Veli University
Noninvasive Clinical Research Ethics Committee. Oral and written
consents of mothers and children included in the study were acquired.
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Denver Il Developmental Screening Test (DDST)

It was prepared by Frankenburg and Dodds in 1967 and many countries
standardized by adapting it to their own countries (27). It is the first
and only developmental test standardized for Turkish children. It was
formed by reviewing it in Turkey in 1990. DDST is an easily implemented
test for children aged between 0-6 and it has an important place in the
observation and early recognition of development and developmental
deviation of children particularly in this period.

Four fields;

personal-social: the ability of understanding people, meeting
personal requirements,

fine motor: hand-eye coordination, being able to use small objects,
problem solving ability,

language: hearing, comprehension and language use, expressive and
receptive language skills and

gross motor: the movement of large muscles such as sitting, walking,
jumping are evaluated.

Turkish validity and reliability study was carried out by Anlar and Yalaz.

Test of Early Language Development - Third Edition (TELD-3)

It is an assessment instrument based on norm and developed by Hresko,
Reid and Hammil (1999) in U.S.A to evaluate expressive and receptive
language skills of children aged between 2 years 0 month and 7 years 11
monthsold (29). Itis widely used for purposed such as recognizing children
with language disorders in early period, showing poor and powerful sides
of their language development, informing and researching about their
developmental period (30). The test was adapted with the title of The
Test of Early Language Development (TELD) in terms of simplicity of use
in Turkish. TELD, involving three out of five components of language,
evaluates subtests and comprehension, syntax and morphology with test
items. TELD involves two subtests as receptive and expressive language.

There are 24 articles evaluating semantic information in A Form
Receptive Language Subtest; 25 articles evaluating semantic information
in B Form Recepitve Language Subtest; 13 articles assessing syntax/
morphology in A Form Receptive Language Subtest; 12 articles assessing
syntax/ morphology in B Form Receptive Language Subtest. There are 22
articles evaluating semantic information in A Form Expressive Language
Subtest; 24 articles evaluating semantic information in B Form Expressive
Language Subtest; 17 articles assessing syntax/morphology in A Form
Expressive Language Subtest, 15 articles assessing syntax/morphology
in B Form Expressive Language Subtest. In case of procurement of
passing criteria indicated near the numbered articles in forms, 1 score
is considered as correct; in case of not being able to procure, however, it
is considered as incorrect with 0 score (or “could not pass”). Raw scores
were transformed into standard scores from the tables found at the back
of the Performer’s Handbook. In the study, TEDIL-A form was utilized.

Social Communication Questionnaire(SCQ)

SCQ is a scale composed of 40 articles in which autistic symptoms are
questioned and primary caretaker fills in. Every article is answered as
yes/no with 1 or 0 scores reflecting the presence or absence of ineligible
developmental behaviour. The first article is regarding whether 58
children speaks with short or long sentences and it is not scored. Total
scores are between 0-39. The first 19 articles evaluate general behaviour
and the last 20 articles assess behaviour aged between 4 and 5. Cutoff
score for ASD was recommended as 215 (31,32). Turkish validity and
reliability of the score was carried out by Avcil et al (33).
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RESULTS

While the chronological age of children diagnosed with ASD was
54,46+7,21, the average age of those with DLD was 54,11£6,40 and
that of control group’s was 55,25+9,16; when groups were compared
with Kruskal-Wallis test, no statistically significant difference was found
between groups (Kruskal Wallis test; p=0,959). When it is compared
in terms of mental age according to data obtained from Denver
developmental test; while the mental age of children with ASD was
34,62+4,26, it was 47,16%4,82 in children with DLD and it was 53,98+7,69
in control group; there was a statistically significant difference between

Table 1. Comparision of groups with chronological age. intellectual
age. speech level and sociodemographic data

DLD ASD Control P

Chronological age 541126.40 | 54.46%7.21 55.25¢9.16 | 0.959
Intellectual age 47.16%4.82 | 34.62+4.26 | 53.98+7.69 | <0.001
Speech level 41.39+£4.81 | 31.15+#5.37 | 53.97+7.69 | <0.001
Sex ook | eek | sremex | 03
Maternal age 32.1142.79 | 33.69+3.57 | 32.40+5.19 | 0.115
Maternal education

v GRS B B
Maternal occupation

VHV‘(’)‘;;fr‘]“gfe 22 13 18 0417

21 13 29

DLD, Developmental Language Delay; ASD, Autism spectrum disorder

Table 2. Comparision of groups with language subtests and social
communication questionnaire

DLD ASD Control P
Receptive language 106,170 | 3694143 | 21444259 | <0.001
semantics
Receptive language 11 17,197 | 4304218 | 1179+137 | <0.001
syntax
f;t‘;‘fpt've'a”g”age 26.65:275 | 7.75£329 | 32.63:300 | <0.001
Receptive language 116 561605 | 56032376 | 128.09£10.20 | <0.001
standard
Expressive | 1439:1.95 | 650+1.60 | 2091+182 | <0.001
language semantics
Expressive 857+1.85 | 841169 = 14.63:1.96 | <0.001
language syntax
Expressive 2281200 | 1507271 | 3521205 | <0.001
language total
Expressive 87.97+450 | 6626431 | 132.26:12.83 | <0.001
language standard
Q- 1955132 | 515:146 | 091+119 | <0.001
communication
SCQ-social 1514088 | 8304250 | 072077 <0.001
Interaction
SCQ-streotypical | 30,161 924179 | 1312153 | <0.001
behavior
SCQ-total 6.55¢326 | 2038+351| 178+240 | <0.001

DLD, Developmental Language Delay; ASD, Autism spectrum disorder SCQ, Social
Communication Questionnaire.
Kruskal-Wallis test was used to compare the groups.
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Table 3. Binary comparision of groups with chronological
age. intellectual age. speech level. language subtests and social
communication questionnaire

P ASD-DLD ASD-Control DLD-Control
Chronological age 0.751 0.968 0.843
Intellectual age <0.001 <0.001 <0.001
Speech level <0.001 <0.001 <0.001
Receptive language <0.001 <0.001 <0.001
semantics ) ' '
Receptive language <0.001 <0.001 0078
syntax ' ' ’
Receptive language <0.001 <0.001 <0.001
total ' ' '
Receptive language <0.001 <0.001 <0.001
standard ' ' '
Expressive language <0.001 <0.001 <0.001
semantics ) ) )
Expressive language 0.939 <0.001 <0.001
syntax ’ ) '
Expressive language <0.001 <0.001 <0.001
total ' ' '
Expressive language <0.001 <0.001 <0.001
standard ) ' '
SCQ- communication <0.001 <0.001 <0.001
SCQ-social <0.001 <0.001 <0.001
interaction
SCQ-streotypical <0.001 <0.001 <0.001
behavior ' ) '
SCQ-total <0.001 <0.001 <0.001

DLD, Developmental Language Delay; ASD, Autism spectrum disorder SCQ, Social
Communication Questionnaire.
* Mann-Whitney U test was used to compare groups.

groups (Kruskal-Wallis test; p<0,001). When speech levels were evaluated
in accordance with Denver developmental test, however, speech age
level was 31,15%5,37 in children with ASD, on the other hand, the average
of speech age was 41,39+4,81 in children with DLD and it was found as
53,97+7,69 in control group; there was a difference between groups in
terms of statistics (KruskalWallis testi; p<0,001). There was no difference
between groups in terms of their distribution of sex, mothers’s age,
mothers’s educational background and mothers’ employment status.
Sociodemographical features of groups were shown in Table 1. When
groups were compared with regard to their receptive and expressive
language skills and social communication questionnaire and subscales
with Kruskal-Wallis test, a significant difference was determined
between groups in terms of their subscales of all language skills and
social communication questionnaire; the values acquired from language
skills were given in Table 2 (p<0,001). When ASD and DLD groups were
compared in terms of their language skills with MannWhitney U test,
the scores of expressive language morphology were similar; when the
group with DLD was compared with healthy controls via Mann-Whitney
U test once again, it was discovered that receptive language morphology
scores were similar; there was a statistical difference amid other all scores
and they were shown in Table 3. The relationship between receptive and
expressive language skills and social communication questionnaire was
evaluated with Spearman’s correlation analysis and they were given in
Table 4.

DISCUSSION

In the present study, receptive and expressive language skills of children
aged between 48-72 months-old and diagnosed with ASD or DLD
were compared with autism spectrum symptoms and those of control

207




Ozyurt and Elikitk. Language Features and Autism Symptoms in ASD and DLD

Arch Neuropsychiatry 2018;55:205-210

Table 4. Correlation analysis of language subtests and social communication questionnaire

TELD receptive TELD expressive SCQ- SCQ- social SCQ- streotypical

language language communication interaction behavior SCQ-total
owewsss TR pgmo o egm o ongm g
e I
NI N BT B A B S
SCQ-social interaction pr <(? é);) 91 Fr) f(());)g; pr:: 30606(4)11 e Pr3: 307%051 Pr3: E)OS(())?
sco-sompalbaraior | PIS P
v | | [ sy | e | o

DLD, Developmental Language Delay; ASD, Autism spectrum disorder SCQ, Social Communication Questionnaire.

*Spearman correlation analysis was used

group. It was seen in the study that ASD and DLD groups have different
developmental language features. In our study, it was found out that
childrenwithASD gothrough difficultiesinreceptivelanguage, onthe other
hand, those with DLD undergo difficulties in expressive language, similarly
in the studies comparing the cases diagnosed with ASD and DLD (34,35).

Although the language features of cases with ASD display differences
among individuals, the difficulties in language skills are apparent
particularly in children with ASD. While receptive language development
improves faster than expressive language in children with normal
development, there are difficulties and delay especially in children with
ASD (36). Echolalia and unusual prosody are among the features that
there are difficulties in the continuation of conversation and impairments
particularly in receptive language. In addition, these symptoms are those
unique to ASD that are not encountered in DLD or other disorders.
Inadequacy in responding homonymic words and speech in children
with ASD are other symptoms showing that there is a problem in their
receptive language skills. Children diagnosed with ASD mostly cannot
understand the humour and cannot perceive what people laugh at when
they joke themselves (36).

Speech development before 5 years old is one of the most significant
predictor factors for cases with ASD and it boosts the importance of
recognition of neural circuits related to speech disorders seen in children
(37). Language and communication disorders are commonly observed
in ASD and related studies have focused on the temporal region of the
brain that is associated with basic audiological process and complicated
speech skills displaying connection and function changes in previous
brain imaging studies, as well (38-42). Grey matter loss was determined
substantially in the right and left planum temporale in cases with ASD
when compared to that of healthy control group. This finding has
been emphasized to be related to early neurodevelopmental disorder
impairing language development in ASD (43). Although abnormalities in
temporal region are believed to be linked to language disorders in ASD
(44,45), the relationship between abnormal brain structure and function
and behavioral phenotype of ASD is not completely understood.

In a study carried out by Abell et al in which cases with ASD were analysed
with voxel based morphometry, it was found out that grey substance
reduced in inferior frontal gyrus (46). In previous studies, it was shown
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that asymmetry changed in broca’s area (47,48). Especially in cases that
speech is not developed, there was a right asymmetry in pars opercularis
and pars triangularis areas (48). When cases with ASD were examined
with functional imaging methods, however, changes were particularly
observed in superior temporal gyrus. In a study conducted by Bigler
et al in which the relationship between superior temporal gyrus and
language was examined, a positive correlation was determined between
receptive language and superior temporal gyrus size in children with no
ASD diagnosis (49). The same correlation could not be shown in children
with ASD. As there are differences in the language characteristics of cases
diagnosed with ASD and DLD, there can also be structural and functional
differences in the brain regions concerned with these language features.

Defining underlying developmental course of language development
is of great importance in the determination of treatment approach
and probably prevention of 1.5% children (50) diagnosed with ASD in
community and those with speech disorder seen at 6-7% (51). While
some children diagnosed with ASD cannot speak throughout their
lives, those speaking fluently (52,53) and ranking disorder in social
communication among ASD diagnosis criteria (8) make us think that
language developments of children with ASD must be examined.
Although language development explosion occurs in the second year
of their lives (54,55), ASD diagnosis is usually made after 2 years of age
(56). Thus, studies concerned with social communication and language
development are directed to siblings of children diagnosed with ASD
and owing to having a likely ASD diagnosis of these children at 7-19%
(57,58) and possibilities of having developmental language delay at %20
or emergence of general developmental delay (59), they are defined as
“ babies with high risk”. It has been tried to be understood that babies
with high risk should be examined in terms of early precursors of ASD
and with which symptoms they are diagnosed with ASD in the future or
which high risk babies continue their normal growth (60,61). In general,
language delay is seen in the second or third years of babies with high
risk (62-64). While there is no study associated with scanning of ASD
symptoms in cases with DLD, there are numerous cross-sectional and
follow-up studies concerned with “babies with high risk” showing a
similar characteristic to cases with DLD and it was found out that high
risk babies displayed more autistic symptoms compared to controls in
these studies (62-64).



Arch Neuropsychiatry 2018;55:205-210

When autism spectrum disorder is examined in terms of its symptoms,
the finding that children with DLD go through more difficulties in
all subscales of social interaction, communication and streotypical
behaviour compared to those with normal development is very important
which makes us think that language development and ASD symptoms
are closely related to each other. While it is known that stereotypical
behaviour are more frequently seen in children with developmental delay
compared to those with normal development (26,27), the findings of this
study can be considered as a preliminary study symptom that they can
be observed more often in children undergoing developmental language
delay. Nevertheless, SCQ subscales obtained after Spearman correlation
analysis and potent negative relation between TELD expressive and
receptive language, that is, the finding that when autism symtoms
increase, language abilities reduce shows close relationship of ASD
symptoms on language development. Insufficient language development
may spoil both social communication and interaction and cause children
who cannot express themselves to do repetitive behaviour.

There are some restrictions of our study; the number of cases and controls
involved in the study is insufficient to generalize the results at first. Even
though ASD was diagnosed according to DSM-5, the findings of the
study could have been evaluated with regard to autism and enriched
with structured interviews of cases and controls. The observation and
evaluation of interaction between mothers and children included in
the study, assessment of psychiatric condition of mothers could have
enriched the study.

As a result; while this study has some restrictions, it is the first research
in which the relationship between language skills of children with ASD
and DLD and the symptoms of ASD were analyzed; it underlies the
importance of language in treatment once more that as language skills
reduce, autism spectrum symptoms increase.

Ethics Committee Approval: Ethics Committee approval was obtained from the
Nevsehir Haci Bektas Veli University Ethics Committee for Non-Interventional Clinical
Trials.

Informed Consent: Verbal and written approvals were obtained from the participants.
Peer-review: Externally peer-reviewed.

Author Contributions: Concept - GO; Design - GO, CDE; Supervision - GO; Resource-
GO, CDE; Materials - CDE; Data Collection and/ or Processing - CDE, GO; Analysis and/
or Interpretation - GO; Literature Search - GO, CDE; Writing - CDE, GO; Critical Reviews
- GO.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received no financial

support.

REFERENCES

1. Kuhl PK. Is speech learning “gated” by the social brain? Dev Sci 2007;10:110-
120. [CrossRef]

2. Baldwin DA. Understanding the link between joint attention and language.
In: Moore C, Dunham PJ, editors. Joint Attention: Its Origins and Role in
Development. Hillsdale, NJ: Lawrence Erlbaum; 1995. pp.131-158.

3. Bruner JS. Child’s talk: Learning to Use Language. New York: W.W. Norton
1983.

4. Gergely G, Egyed K, Kiraly I. On pedagogy. Dev Sci 2007;10:139-146.
[CrossRef]

5. Carpenter M, Nagell K, Tomasello M. Social cognition, joint attention, and
communicative competence from 9 to 15 months of age. Monogr Soc Res
Child Dev 1998;63:i-iv, 1-143.

6. McMurray B. Defusing the childhood vocabulary explosion. Science
2007;317:631. [CrossRef]

7. Kanner L. Autistic disturbances of affective contact. Acta Paedopsychiatr
1968;35:100-36.

Ozyurt and Elikicuk. Language Features and Autism Symptoms in ASD and DLD

8. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, 5th ed. Washington, DC.: DSM Library; 2013.

9. Lord C, Risi S, Pickles A. Trajectory of language development in autistic
spectrum disorders. In: Rice M, Warren S, editors. Developmental Language
Disorders: From Phenotypes to Etiologies. Mahwah, NJ: Erlbaum; 2004.
pp.1-38.

10. Thurm A, Lord C, Lee LC, Newschaffer C. Predictors of language acquisition
in preschool children with autism spectrum disorders. J Autism Dev Disord
2007;37:1721-1734. [CrossRef]

11. Beeghly M. Translational research on early language development: Current
challenges and future directions. Dev Psychopathol 2006;18:737-757.

12. Gernsbacher M, Geye H, Ellis Weismer, S. The role of language and
communication impairments within autism. In: Fletcher P, Miller J. editors.
Developmental Theory and Language Development. Philadelphia, PA: John
Benjamins; 2005. pp.73-199.

13. Weismer SE, Lord C, Esler A. Early language patterns of toddlers on the autism
spectrum compared to toddlers with developmental delay. ] Autism Dev
Disord 2010;40:1259-1273. [CrossRef]

14. Klinger L, Dawson G, Renner P. Autistic disorder. In: Mash EJ, Barkley RA,
editors. Child Psychopathology, 2nd ed. New York: Guilford Press; 2003.
pp.409-454.

15. Szatmari P, Bryson S, Duku E, Vaccarella L, Zwaigenbaum L, Bennett T,
Boyle MH. Similar developmental trajectories in autism and Asperger
syndrome: from early childhood to adolescence. J Child Psychol Psychiatry
2009;50:1459-1467. [CrossRef]

16. Tager-Flusberg H, Paul R, Lord C. Communication in autism. In: Volkmar
FR, Paul R, Klin A, Cohen D, editors. Handbook of Autism and Pervasive
Developmental Disorders, 3rd ed. New York: Wiley; 2005. pp.335-364.

17. Boyle J. Speech and language delays in preschool children. BM]J
2011;343:d5181. [CrossRef]

18. Burden V, Stott CM, Forge J, Goodyer |. The Cambridge Language and Speech
Project (CLASP). I. Detection of language difficulties at 36 to 39 months. Dev
Med Child Neurol 1996;38:613-631.

19. Law J, Garrett Z, Nye C. Speech and language therapy interventions for
children with primary speech and language delay or disorder. Cochrane
Database Syst Rev 2003;3:CD004110. [CrossRef]

20. LawJ, Boyle ], Harris F, Harkness A, Nye C. Screening for speech and language
delay: a systematic review of the literature. Health Technol Assess 1998;2:1-
184.

21. Sundheim ST, Voeller KK. Psychiatric implications of language disorders and
learning disabilities: risks and management. ] Child Neurol 2004;19:814-826.
[CrossRef]

22. Hoch J, Spofford L, Dimian A, Tervo R, MacLean WE, Symons FJ. A direct
comparison of self-injurious and stereotyped motor behavior between
preschool-aged children with and without developmental delays. J Pediatr
Psychol 2016;41:566-572. [CrossRef]

23. Berkson G, Tupa M, Sherman L Early development of stereotyped and
self-injurious behavior: I. Incidence. Am J Ment Retard 2001;106:539-547.
[CrossRef]

24. MacLean WE]r, Ellis DN, Galbreath HN, Halpern LF, Baumeister AA. Rhythmic
motor behavior of preambulatory motor impaired, Down syndrome, and
non-disabled children: a comparative analysis. ] Abnorm Child Psychol
1991;19:319-330.

25. Thelen E. Rhythmical stereotypies in normal human infants. Anim Behav
1979;27:699-715.

26. Kravitz H, Boehm ). Rhythmic habit patterns in infancy: their sequence, age
of onset, and frequency. Child Dev 1971;42:399-413.

27. Frankenburg WK, Dodds J, Archer P, Shapiro H, Bresnick B. The Denver
Il: a major revision and restandardization of the Denver Developmental
Screening Test. Pediatrics 1992;89:91-97.

28. Anlar B, Yalaz K. Denver Il Gelisimsel Tarama Testi Turk Cocuklarina
Uyarlanmasi ve Standardizasyonu El Kitabi. Ankara: Meteksan Matbaasi; 1996.

29. Hresko WP, Reid DK, Hammill DD. Test of Early Language Development
(TELD), 3rd ed. Austin, Texas: PRO-ED; 1999.

30. Topbas S, Giiven S. Tiirkce Erken Dil Gelisimi Testi (TEDIL). Ankara: Detay
Yayincilik; 2011.

31. Berument SK, Rutter M, Lord C, Pickles A, Bailey A. Autism screening
questionnaire: diagnostic validity. Br ] Psychiatry 1999;175:444-451.

32. Rutter M, Bailey A, Lord C. The Social Communication Questionnaire (SCQ),
4th printing. Western Psychological Services; 2012.

33. Avcil S, Baykara B, Baydur H, Miinir KM, inal Emiroglu N.4-18 Yas Araligindaki
Otistik Bireylerde Sosyal iletisim Olcegi Tirkce Formunun Gegerlik ve
Giivenilirlik Calismast. Turk Psikiyatri Derg 2015;26:56-64. [CrossRef]

209



https://doi.org/10.1111/j.1467-7687.2007.00572.x
https://doi.org/10.1111/j.1467-7687.2007.00576.x
https://doi.org/10.1126/science.1144073
https://doi.org/10.1007/s10803-006-0300-1
https://doi.org/10.1007/s10803-010-0983-1
https://doi.org/10.1111/j.1469-7610.2009.02123.x
https://doi.org/10.1136/bmj.d5181
https://doi.org/10.1002/14651858.CD004110
https://doi.org/10.1177/08830738040190101001
https://doi.org/10.1093/jpepsy/jsv102
https://doi.org/10.1352/0895-8017(2001)106<0539:EDOSAS>2.0.CO;2
https://doi.org/10.5080/u7298

Ozyurt and Elikitk. Language Features and Autism Symptoms in ASD and DLD

34,

35.

36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Hudry K, Leadbitter K, Temple K, Slonims V, McConachie H, Aldred C, Howlin
P, Charman T, PACT Consortium. Preschoolers with autism show greater
impairment in receptive compared with expressive language abilities. Int )
Lang Commun Disord 2010;45:681-690. [CrossRef|

Sharp HM, Hillenbrand K. Speech and language development and disorders
in children. Pediatr Clin North Am 2008;55:1159-1173. [CrossRef]

Wing, L. The Autistic Spectrum: Revised edition. UK: Hachette; 2012.

Mody M, Belliveau JW. Speech and language impairments in autism: insights
from behavior and neuroimaging. N Am J Med Sci (Boston) 2013;5:157-161.
Klin A, Jones W, Schultz R, Volkmar F, Cohen D. Visual fixation patterns during
viewing of naturalistic social situations as predictors of social competence in
individuals with autism. Arch Gen Psychiatry 2002;59:809-816.

Boddaert N, Chabane N, Gervais H, Good CD, Bourgeois M, Plumet MH,
Barthélémy C, Mouren MC, Artiges E, Samson Y, Brunelle F, Frackowiak
RS, Zilbovicius M. Superior temporal sulcus anatomical abnormalities in
childhood autism: a voxel-based morphometry MRI study. Neuroimage
2004;23:364-369. [CrossRef]

Redcay E, Courchesne E. When is the brain enlarged in autism? A meta-
analysis of all brain size reports. Biol Psychiatry 2005;58:1-9. [CrossRef]
Roberts TPL, Lanza MR, Dell J, Qasmieh S, Hines K, Blaskey L, Zarnow DM,
Levy SE, Edgar JC, Berman JI. Maturational differences in thalamocortical
white matter microstructure and auditory evoked response latencies in
autism spectrum disorders. Brain Res 2013;1537:79-85. [CrossRef]
Nickl-Jockschat T, Habel U, Michel TM, Manning], Laird AR, Fox PT, Schneider
F, Eickhoff SB. Brain structure anomalies in autism spectrum disorder -a
metaanalysis of VBM studies using anatomic likelihood estimation. Hum
Brain Mapp 2012:33;1470-1489. [CrossRef]

Rojas DS, Bawn SD, Benkers TL, Reite ML, Rogers SJ. Smaller left hemisphere
planum temporale in adults with autistic disorder. Neurosci Lett
2002;328:237-240.

Edgar JC, Fisk Iv CL, Berman JI, Chudnovskaya D, Liu S, Pandey J, Herrington
JD, Port RG, Schultz RT, Roberts TP. Auditory encoding abnormalities in
children with autism spectrum disorder suggest delayed development of
auditory cortex. Mol Autism 2015;6:69. [CrossRef]

Wolff JJ, Gu H, Gerig G, Elison JT, Styner M, Gouttard S, Botteron KN, Dager
SR, Dawson G, Estes AM, Evans AC, Hazlett HC, Kostopoulos P, McKinstry RC,
Paterson S, Schultz RT, Zwaigenbaum L, Piven J; IBIS Network. Differences in
white matter fiber tract development present from 6 to 24 months in infants
with autism. Am J Psychiatry 2012;169:589-600. [CrossRef]

Abell F, Krams M, Ashburner J, Passingham R, Friston K, Frackowiak R, Happé
F, Frith C, Frith U. The neuroanatomy of autism: a voxel-based whole brain
analysis of structural scans. Neuroreport 1999;10:1647-1651.

Herbert MR, Harris GJ, Adrien KT, Ziegler DA, Makris N, Kennedy DN,
Lange NT, Chabris CF, Bakardjiev A, Hodgson J, Takeoka M, Tager-Flusberg
H, Caviness VS Jr. Abnormal asymmetry in language association cortex in
autism. Ann Neurol 2002;52:588-596. [CrossRef]

De Fosse L, Hodge SM, Makris N, Kennedy DN, Caviness VS Jr, McGrath L,
Steele S, Ziegler DA, Herbert MR, Frazier JA, Tager-Flusberg H, Harris GJ.
Language-association cortex asymmetry in autism and specific language
impairment. Ann Neurol 2004;56:757-766. [CrossRef]

Bigler ED, Mortensen S, Neeley ES, Ozonoff S, Krasny L, Johnson M, Lu J,
Provencal SL, McMahon W, Lainhart JE. Superior temporal gyrus, language
function, and autism. Dev Neuropsychol 2007;31:217-238. [CrossRef]

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Arch Neuropsychiatry 2018;55:205-210

Centers for Disease Control and Prevention. CDC estimates 1 in 68 children
has been identified with autism spectrum disorder; 2014. Available at: http://
www.cdc.gov/media/releases/2014/p0327-autism-spectrum-disorder.html
Pinborough-Zimmerman J, Satterfield R, Miller J, Bilder D, Hossain S,
McMahon W. Communication disorders: prevalence and comorbid
intellectual disability, autism, and emotional/behavioral disorders. Am )
Speech Lang Pathol 2007;16:359-367. [CrossRef]

Hus V, Pickles A, Cook EH, Risi S, Lord C. Using the autism diagnostic
interview -revised to increase phenotypic homogeneity in genetic studies of
autism. Biol Psychiatry 2007;61:438-448. [CrossRef]

Lord C, Risi S, Pickles A. Trajectory of language development in Autistic
Spectrum Disorders. In: Rice, ML, Warren SF, editors. Developmental
Language Disorders: From Phenotypes to Etiologies. Mahwah, NJ: Lawrence
Erlbaum Associates; 2008. pp.7-30.

Goldfield BA, Reznick JS. Early lexical acquisition: rate, content, and the
vocabulary spurt. ] Child Lang 1990;17:171-183.

McMurray B. Defusing the childhood vocabulary explosion. Science
2007;317:631. [CrossRef]

Turner LM, Stone WL. Variability in outcome for children with an ASD
diagnosis at age 2. Child Psychol Psychiatry 2007;48:793-802. [CrossRef]
Grenborg TK, Schendel DE, Parner ET. Recurrence of autism spectrum
disorders in full- and half-siblings and trends over time: a population-based
cohort study. JAMA Pediatr 2013;167:947-953. [CrossRef]

Ozonoff S, Young GS, Carter A, Messinger D, Yirmiya N, Zwaigenbaum
L, Bryson S, Carver LJ, Constantino JN, Dobkins K, Hutman T, Iverson JM,
Landa R, Rogers SJ, Sigman M, Stone WL. Recurrence risk for autism
spectrum disorders: A Baby Siblings Research Consortium Study. Pediatrics
2011;128:e488-e495. [CrossRef]

Messinger, D, Young GS, Ozonoff S, Dobkins K, Carter A, Zwaigenbaum
L, Landa RJ, Charman T, Stone WL, Constantino JN, Hutman T, Carver LJ,
Bryson S, Iverson JM, Strauss MS, Rogers SJ, Sigman M. Beyond autism: A
baby siblings research consortium study of high-risk children at three years
of age. ] Am Acad Child Adolesc Psychiatry 2013;52:300-308. [CrossRef]
Presmanes AG, Walden TA, Stone WL, Yoder PJ. Effects of different attentional
cues on responding to joint attention in younger siblings of children with
autism spectrum disorders. ] Autism Dev Disord 2007;37:133-144. [CrossRef]
Yirmiya N, Gamliel I, Pilowsky T, Feldman R, Baron-Cohen S, Sigman M. The
development of siblings of children with autism at 4 and 14 months: social
engagement, communication, and cognition. J Child Psychol Psychiatry
2006;47:511-523. [CrossRef]

Toth K, Dawson G, Meltzoff AN, Greenson J, Fein D. Early social, imitation,
play, and language abilities of young non-autistic siblings of children with
autism. J Autism Dev Disord 2007;37:145-157. [CrossRef]

Stone WL, McMahon CR, Yoder PJ, Walden TA. Early social-communicative
and cognitive development of younger sibling of children with autism
spectrum disorders. Arch Pediatr Adolesc Med 2007;161:384-390. [CrossRef]
Gamliel I, Yirmiya N, Sigman M. The development of young siblings of
children with autism from 4 to 54 months. J Autism Dev Disord 2007;37:171-
183. [CrossRef]


https://doi.org/10.3109/13682820903461493
https://doi.org/10.1016/j.pcl.2008.07.007
https://doi.org/10.1016/j.neuroimage.2004.06.016
https://doi.org/10.1016/j.biopsych.2005.03.026
https://doi.org/10.1016/j.brainres.2013.09.011
https://doi.org/10.1002/hbm.21299
https://doi.org/10.1186/s13229-015-0065-5
https://doi.org/10.1176/appi.ajp.2011.11091447
https://doi.org/10.1002/ana.10349
https://doi.org/10.1002/ana.20275
https://doi.org/10.1080/87565640701190841
https://doi.org/10.1044/1058-0360(2007/039)
https://doi.org/10.1016/j.biopsych.2006.08.044
https://doi.org/10.1126/science.1144073
https://doi.org/10.1111/j.1469-7610.2007.01744.x
https://doi.org/10.1001/jamapediatrics.2013.2259
https://doi.org/10.1542/peds.2010-2825
https://doi.org/10.1016/j.jaac.2012.12.011
https://doi.org/10.1007/s10803-006-0338-0
https://doi.org/10.1111/j.1469-7610.2005.01528.x
https://doi.org/10.1007/s10803-006-0336-2
https://doi.org/10.1001/archpedi.161.4.384
https://doi.org/10.1007/s10803-006-0341-5

